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(54) SWITCHING CONTROL METHOD FOR CYLINDER CUT-OFF ENGINE 

(57)Abstract: 

PURPOSE: To prevent excessive torque generation 
and reduce switching shock by detecting the gear 
shift stages and load of a speed change gear when 
the number of operating cylinders is changed 

according to speed and load, and switching a cylinder j- 
cut-off operating condition and an all-cylinder 
operating condition on the lower load side at a low 
speed stage. 

CONSTITUTION: A valve device 1 which performs a 
cylinder cut-off condition at a low speed is disposed 
at the intake valve of a cylinder cut-off engine 21 . The 
opening degree of a throttle valve 25 which is 
disposed at an intake tube 22 is detected by a throttle 
position sensor. Besides, a boost sensor 27 is 

disposed at a surge tank 23 to detect boost pressure. Besides, a first and second speed 
stages detecting switch 29 is disposed on the transmission side. The respective detected 
signals are inputted into a controller 28 respectively. With this constitution, the controller 
28 detects the speed and load of the speed change gear. It is thus possible to switch a 
cylinder cut-off operating condition and an all cylinder operating condition to each other at 
a low speed stage on the lower load side. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The change control approach of the resting cylinder engine characterized by detecting the 
gear ratio and load of a change gear, and switching a partial-cylinder-operation condition and all 
cylinder operational status by the low loading side more in a low-speed stage in the resting cylinder 
engine into which the number of actuation gas columns was changed according to the rate and the 
load. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the change control approach of a resting cylinder 
engine of stopping actuation of a predetermined gas column according to loaded condition etc. 
[0002] 

[Description of the Prior Art] In the resting cylinder engine made to suspend actuation of a 
predetermined gas column according to loaded condition etc., if the output output torque with the 
larger partial cylinder operation is obtained in a certain rotational frequency when throttle opening is 
small, and throttle opening becomes large, it is known that the output output torque with all larger 
cylinder operations will be obtained. Therefore, usually performs a change with the partial cylinder 
operation and all cylinder operations in such a resting cylinder engine with the point (cross point) 
that the output output torque is equal, by throttle opening, such as the time of partial cylinder 
operation and all cylinder operations. If it switches at such a point, originally there will be no torque 
difference and a shock will not occur. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it does not immediately become the inlet-pipe 
internal pressure of all gas column demands for the volume of an inhalation-of-air system at the time 
of the shift to all cylinder operational status from a partial-cylinder-operation condition, namely, the 
inhalation of air within the pipe one immediately after a change is high, since it will switch after air 
enters so much, big torque occurs and it appears as a car-body shock through an engine mount, a 
drive system, and a wheel. 

[0004] Although the change gear ratio of a change gear seldom worries the shock by this torque 
difference in a small high-speed stage (3, 4, 5th speed, etc.), a little torque change influences a car- 
body shock greatly in the low- speed stage (1 2nd speed) where a change gear ratio is large. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in this 
invention, in the resting cylinder engine into which the number of actuation gas columns was 
changed according to the rate and the load, the gear ratio and load of a change gear are detected, and 
a partial-cylinder-operation condition and all cylinder operational status were switched more by the 
low loading side in the low-speed stage. 
[0006] 

[Function] By this approach, since their being low-speed stages, such as the 1st speed and the 2nd 
speed, and loaded condition are detected, the change point is moved more to a low loading side in a 
low-speed stage based on it and it was made to perform the change to all cylinder operational status 
from a partial-cylinder-operation condition, the shock at the time of a change is mitigated. 
[0007] 

[Example] Next, one example of this invention is explained based on a drawing. The outline of the 
whole resting cylinder engine is shown in drawing 2 . Although the valve gear 1 to which 21 attains 
a resting cylinder condition to that inlet valve with a resting cylinder engine at the time of a low 
speed is formed, this valve gear 1 also has the function for setting up the valve timing in the time of a 
low speed and a high speed. 

[0008] As for the surge tank and 24, the inlet pipe to which 22 makes an inhalation-of-air system, 
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and 23 are [ the air cleaner of an inlet-pipe inlet port and 25 ] throttle valves, and the opening is 
detected by the throttle position sensor and inputted into a control unit (ECU) 26. The boost sensor 
(pressure sensor) 27 is attached in a surge tank 23, boost pressure is detected, and it is inputted into a 
control unit 26. 29 is 1 and the 2nd speed stage pilot switch which are prepared in the transmission 
side, for example, ON signal is inputted into a control unit at the time of 1 and the 2nd speed. 
[0009] The valve gear adopted by this example is shown in drawing 5 -8. This valve gear 1 is 
equipped with a cam shaft 2 and a rocker shaft 3, and the cam 5 for high speeds with the cam 4 for 
low speeds and the amount of large lifts with the amount of small lifts is being fixed to the cam shaft 
2. 

[0010] And the Maine rocker arm 6 and the subrocker arms 7 and 8 of a pair are formed in the rocker 
shaft 3. 

[001 1] The end face is united with the rocker shaft 3 by for example, spline association, and the 
rocking edge is in contact with the valve-stem end of an inlet valve 9 for the Maine rocker arm 6 
mentioned above with association. 

[0012] On the other hand, the subrocker arms 7 and 8 are supported pivotably by the rocker shaft 3 
in a end face, respectively, and are made pivotable, and the rolling bearing 10 is attached in the 
rocking edge. 

[0013] And in drawing 6 the rocking edge in these subrocker arms 7 and 8 indicate the cam 4 side 
for low speeds to be , apart from the supporter of a rolling bearing 10 , arm section 7 A (8 A ) can give 
clockwise rotation energization among drawing in contact with the plunger 13 locate at the tip of the 
lost motion spring 12 with which it have form and this arm section 7 A be prepare in the cylinder 
head 1 1 , and the pressure welding of the rolling bearing 10 be carry out to a cam . 
[0014] On the other hand, the engagement holes 7B and 8B penetrated towards one side radial [ the ] 
bordering on a core are formed in the subrocker arms 7 and 8. That is, these engagement holes 7B 
and 8B shall have accomplished the **** path of the connection plunger mentioned later. 
[0015] Moreover, in the shaft center section, oil pressure path 3 A is formed in the interior of a rocker 
shaft 3 in accordance with shaft orientations, and in the condition of intersecting perpendicularly 
with oil pressure path 3 A, when the base circle of cams 4 and 5 counters the above-mentioned rolling 
bearing 10, through tube 3B which can make a center position in agreement is formed in the above- 
mentioned engagement holes 7B and 8B in this oil pressure path 3A, and the location which 
counters. 

[0016] And into this through tube 3B, the connection plunger 14 in which **** is possible is loaded 
with between this through tube 3B and the engagement holes 7B and 8B mentioned above. Namely, 
the connection plunger 14 uses as a head the engagement hole 7B [ which has been formed in the 
subrocker arms 7 and 8 ], and 8B side, for example, the collar formed in the head in the longitudinal 
direction of through tube 3B mentioned above, and the edge of the opposite side — by the 
compression spring 15 arranged between 14A and the supporter in a rocker shaft 3 Usually, the 
position in which it sometimes turns caudad, it is energized and a head is absorbed towards the inside 
of through tube 3B from the engagement holes 7B and 8B is set up. 

[0017] On the other hand, the output way 31 of the oil pressure setting means 16 is connected to oil 
pressure path 3 A in the rocker shaft 3 mentioned above, a thing for this oil pressure setting means 16 
to set up the pressure in oil pressure path 3 A mentioned above according to operational status — it is 
— the electromagnetism a low speed and for high speeds — it has the drive type directional selecting 
valves 16A and 16B, and these change-over valves 16A and 16B are controlled by said control unit 
26. 

[0018] electromagnetism - in the case of this example, drive type directional-selecting-valve 16A is 
arranged at two paths the object for low speeds, and for high speeds, respectively, each change-over 
valves 16A and 16B have three locations of the path from an oil pump 17, the feedback loop which 
is having atmospheric pressure open pressure discharge set up, and oil pressure path 3 A in a rocker 
shaft 3, and the oil from an oil pump 17 is having the position which is not excited and which is 
introduced to the feedback loop usually set up sometimes in addition, the electromagnetism located 
in the high-speed side in drawing 8 — illustration is omitted about drive type directional-selecting- 
valve 16 A. Therefore, since the pressure within oil pressure path 3 A is maintained by the low 
condition, the connection plunger 14 is made into the condition of having escaped from the 
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engagement holes 7B and 8B by energization of a compression spring 1 5 as shown in drawing 7 . 
[0019] 02 for [ on the other hand ] an engine speed sensor and air- fuel ratio detection in a control 
device 26 the electromagnetism which the information from the various sensors for operational 
status detection including a sensor and the throttle position sensor for loaded-condition detection is 
inputted, distinguishes loaded condition in a low-speed condition and a high-speed condition list 
according to the input from each [ these ] sensor, and is located in the both sides of a low speed and a 
high speed — the driving signal to drive type directional-selecting-valve 16A is outputted. therefore, 
electromagnetism — if drive type directional-selecting-valve 16A is excited, the oil from an oil pump 
17 will be supplied to oil pressure path 3 A, and the pressure in the path will be heightened. 
[0020] thus, the electromagnetism located in a low-speed side when it is distinguished by the input 
of an engine speed, an air-fiiel ratio, and accelerator opening in a control device 26 that it is in a 
comparatively low speed condition, since it is constituted — the electromagnetism which a drive type 
directional selecting valve is excited, and is located in a high-speed side — a drive type directional 
selecting valve is usually set as a position. 

[0021] the electromagnetism by the side of the low speed mentioned above — the electromagnetism 
which drive type directional-selecting-valve 16A is excited, and switches to the position which turns 
the oil from an oil pump 17 to oil pressure path 3 A, and feeds it, and is located in a high-speed side - 
- a drive type directional selecting valve has the position which maintains an initial position by not 
being excited and does not supply the oil into oil pressure path 3A by the side of a high speed 
maintained 

[0022] Therefore, the connection plunger 14 located in a low-speed side As a two-dot chain line 
shows drawing 7 , resist energization of a compression spring 15, project towards engagement hole 
7 A of the 1st subrocker arm 7, and a rocker shaft 3 and the 1st subrocker arm 7 are unified. It 
enables it to perform closing motion control of the valve by the cam 4 for low speeds by making 
transfer of the driving force between the subrocker arm 7 and a rocker shaft 3 into ****** 
Moreover, as a continuous line shows the connection plunger 14 by the side of a high speed in 
drawing 7 R> 7 Transfer of the driving force between the 2nd subrocker arm 8 and rocker shafts 3 
which it is supposed that have been absorbed in through tube 3B of a rocker shaft 3, and are located 
in a high-speed side is maintained to a disconnection state, and it is made for an operation of closing 
motion control of the valve by the cam 5 for high speeds to have not reached. 
[0023] the electromagnetism in the time of the low speed mentioned above on the other hand when 
rotation of an engine went up and the high-speed rotation region was arrived at — the 
electromagnetism located in a high-speed side contrary to an excitation setup to the drive type 
directional selecting valves 16A and 16B — an excitation setup to the drive type directional selecting 
valves 16A and 16B is performed. Therefore, in this case, as a two-dot chain line shows drawing 7 , 
a rocker shaft 3 and the 2nd subrocker arm 8 are unified because the connection plunger 14 located 
in a high-speed side projects towards engagement hole 8B of the 2nd subrocker arm 8, and transfer 
of the driving force between the 2nd subrocker arm 8 and rocker shafts 3 which are located in a high- 
speed side is set as ******. In addition, the connection plunger 14 by the side of a low speed is 
changed into the position which escapes from engagement hole 3 A of the 1st subrocker arm 7, and is 
absorbed in through tube 3B of a rocker shaft 3 at this time. Consequently, closing motion control of 
the valve by the cam 5 for high speeds will be performed. 

[0024] Moreover, when it is distinguished that operation in the low loading condition, such as an 
idling, is performed by the input from a throttle position sensor at the time of the low speed 
mentioned above, the closing motion control by the cam by the side of the low speed and high speed 
in the selected gas column is made not to be performed, namely, the electromagnetism located in a 
low-speed and high-speed side in a control unit 26 in this condition — an excitation setup to a drive 
type directional selecting valve is canceled. 

[0025] therefore, which electromagnetism by the side of a low speed and a high speed, since the 
feeding position of the oil by the drive type directional selecting valves 16A and 16B is not set up 
The pressure in oil pressure path 3 A of a rocker shaft 3 does not rise. By this The connection plunger 
14 of each ** is set as the usual position absorbed in through tube 3B by energization of a 
compression spring 15, and maintains transfer of the driving force between the 1st and 2nd subrocker 
arm 7 and 8 and a rocker shaft 3 to a disconnection state by it. Each subrocker arms 7 and 8 are made 
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into the so-called valve idle state which does not act the closing motion control by the object for low 
speeds, and the cams 4 and 5 for high speeds, and have a resting cylinder condition set up here by 
this. And this resting cylinder condition is changed to a setup of the actuation position of the 
connection plunger 14 according to an engine speed, when a low loading condition is canceled. 
[0026] When a change gear is in 1 and the low-speed stage of the 2nd speed, the change to all 
cylinder operational status from the above-mentioned resting cylinder condition is made by the low 
loading side in order to mitigate a change shock. Therefore, the map B which shifted more the 
change point other than the change judging map A at the times other than 1 as shown in drawing 3 , 
and a 2nd speed stage to the low loading side is created beforehand. In addition, a load is represented 
with the boost pressure measured by the above-mentioned boost sensor 27, and an engine speed is 
taken along an axis of abscissa, and it has taken boost pressure along the axis of ordinate. 
[0027] Next, if a resting cylinder / all cylinder change control are explained, as shown in drawing 1 , 
an engine speed and boost pressure will be detected first and, subsequently it will be judged for 1 of 
a change gear, and the 2nd speed stage pilot switch 29 whether it is ON. Since it is not in 1 and a 2nd 
speed condition when judged as NO, based on Map A, a change with a partial-cylinder-operation 
condition and all cylinder operational status is made. 

[0028] When it is judged that 1 and the 2nd speed stage pilot switch 29 are ON, based on the map B 
which shifted the change point to the low loading side more, a change with a partial-cylinder- 
operation condition and all cylinder operational status is made. Since it is switched more by the low 
loading side, a change shock is reduced. 

[0029] Although loaded condition is seen by boost pressure, you may make it judge with the element 
of others, such as an inhalation air content over an engine speed, in this example. Moreover, a valve 
gear 1 is also an example and the other devices which a resting cylinder condition can attain can also 
be adopted. 
[0030] 

[Effect of the Invention] Since according to the all the cylinders / the resting cylinder change control 
approach of the resting cylinder engine concerning this invention all resting cylinder cylinders were 
switched more at the time of low loading when a change gear was in a low-speed stage, generating 
of excessive torque can be prevented and a change shock is mitigated. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the flow chart which shows one example of this invention. 

[Drawing 2] It is the schematic diagram of the whole resting cylinder engine system. 

[Drawing 3] They are all the resting cylinder cylinder change judging maps at the times other than 1 

and the 2nd speed. 

[Drawing 4] They are 1 and all the resting cylinder cylinder change judging maps at the time of the 
2nd speed. 

[Drawing 5] It is the important section perspective view of a valve gear. 
[Drawing 6] It is the important section sectional view of drawing 5 . 

[Drawing 7] It is the sectional view which met in the direction of an axis of the rocker shaft of 
drawing 5 . 

[Drawing 8] It is the block diagram of an oil pressure setting means. 

[Drawing 9] It is the graph which shows the cross point of all cylinder resting cylinders. 

[Description of Notations] 

1 Valve Gear 

21 Resting Cylinder Engine 

26 Control Unit 

27 Boost Sensor 

29 1, 2nd Speed Stage Pilot Switch 
[Translation done.] 
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DRAWINGS 



[Drawing 2] 
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[Drawing 7] 
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(54) SWITCHING CONTROL METHOD FOR CYLINDER CUT-OFF ENGINE 

(57)Abstract: 

PURPOSE: To prevent excessive torque generation and 
reduce switching shock by detecting the gear shift 
stages and load of a speed change gear when the 
number of operating cylinders is changed according to 
speed and load, and switching a cylinder cut-off 
operating condition and an all-cylinder operating 
condition on the lower load side at a low speed stage. 
CONSTITUTION: A valve device 1 which performs a 
cylinder cut-off condition at a low speed is disposed at 
the intake valve of a cylinder cut-off engine 21. The 
opening degree of a throttle valve 25 which is disposed 
at an intake tube 22 is detected by a throttle position 
sensor. Besides, a boost sensor 27 is disposed at a 
surge tank 23 to detect boost pressure. Besides, a first 
and second speed stages detecting switch 29 is 
disposed on the transmission side. The respective 
detected signals are inputted into a controller 28 
respectively. With this constitution, the controller 28 
detects the speed and load of the speed change gear. It 

is thus possible to switch a cylinder cut-off operating condition and an all cylinder operating 
condition to each other at a low speed stage on the lower load side. 
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